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WKH VXUIDFH 7KH WZLQ WXQQHO H[FDYDWLRQ ZRXOG LQIOXHQFH WKURXJK WKH FRQYHUJHQFH RI HDFK WXQQHO ,Q WKLV DUWLFOH WKH DXWKRU
IRXQGHG SUHVHQWV VLPSOLILHG UHODWLRQVKLSV WR KHOS WXQQHO GHVLJQHUV WR ILQG WKH RSWLPXP GLVWDQFH IURP WXQQHO FHQWHUWRFHQWHU
WXQQHOV LQRUGHU WRPLQLPL]H WKHHIIHFWRI WKH WZLQ WXQQHOV FRQYHUJHQFH7KHQXPHULFDO LQYHVWLJDWLRQSHUIRUPHG LQ WKLV VWXG\











WZLQ WXQQHO IRUPDW 7KLV SDSHU ZLOO LV FRQFHUQ ZLWK WKH FRQYHUJHQFH HIIHFW DQG KRZ FDQ EH PLQLPL]HG
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,Q WHUPVRIGLIIHUHQWJHRPHWULFPRGHOOLQJRIVKDOORZ WZLQ WXQQHOV WKHH[SOLFLW¿QLWHGLIIHUHQFHSURJUDP)/$&LV
GHVFULEHGDVD/DJUDQJLDQDQDO\VLV7KH¿QLWHGLIIHUHQFHPHWKRGLVSHUKDSVWKHROGHVWQXPHULFDOWHFKQLTXHIRUWKH
VROXWLRQRI VHWV RIGLIIHUHQWLDO HTXDWLRQVJLYHQ LQLWLDO YDOXHV DQGRUERXQGDU\YDOXHV >@)LJ  VKRZV WKHPHVK
XVHGIRUWKHGLIIHUHQWGLVWDQFHFHQWHUWRFHQWHUWZLQWXQQHODQDO\VLV
7KHPRGHOFRQWDLQVWZROD\HUV)LUVWWKH$OOXYLXPOD\HUWKDWFRQWDLQVKLJKO\ZHDWKHUHGURFNVHFRQGWKHURFNOD\HU
QDPHG -VVK -VVK LV D ODUJH SDUW RI WKH6KHPVKDN)RUPDWLRQZKLFK LV GRPLQDQWO\ VKDOH DQGZLWK LW RI WKH























7KH QXPHULFDO DQDO\VHV ZHUH SHUIRUPHG DW HDFK VFHQDULR E\ XVLQJ WKH ¿QLWH GLIIHUHQFH )' DQDO\VLV VRIWZDUH
)/$&',WDVFD&RQYHUJHQFHRQWKHFURZQERWWRPOHIWULJKWRIWKHOHIWWXQQHODQGWKHQULJKWWXQQHOZHUH
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3.1Relationship for horizontal convergence at the twin tunnels
7KHKRUL]RQWDOFRQYHUJHQFHDWWKHZDOOVRIWKHWXQQHOVZHUHPHDVXUHGWDEOH/LQHDUPRGHO3RO\ZDVILWWHGWR
WKHGDWDEDVHGRQGLVWDQFHFHQWHU WR FHQWHUEHWZHHQ WZR WXQQHOV DQGDYHUDJHRIKRUL]RQWDOGLVSODFHPHQWܨሺݔሻ ൌ
ܽݔଶ ൅ ܾݔ ൅ ܿ  ZKHUH [ LV QRUPDOL]HG E\ PHDQ  DQG VWDQGDUG GHYLDWLRQ  ILJ  7KH ILQDO UHODWLRQ
REWDLQHGZLWKFRQILGHQFHERXQGV




















GLVSODFHPHQWܨሺݔሻ ൌ ܽݔଶ ൅ ܾݔ ൅ ܿZKHUH [ LV QRUPDOL]HG E\PHDQ DQG VWDQGDUGGHYLDWLRQ ILJ 
7KHILQDOUHODWLRQREWDLQHGZLWKFRQILGHQFHERXQGV
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3.3 Relationship for both vertical and horizontal convergence at the twin tunnels

7R LQYHVWLJDWH WKH HơHFWV RI GLVWDQFH&KDQJHV IURP FHQWHU WR FHQWHU RI WKH WZLQ WXQQHOV RQ ERWK KRUL]RQWDO DQG
YHUWLFDOFRQYHUJHQFH0DWODEVRIWZDUHZDVXVHG
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FRQYHUJHQFHRI URRI WR ERWWRP DQG WKHZDOOV RI WKH WXQQHOZLOO LQFUHDVH7KLV SKHQRPHQRQ DOVR LQFUHDVHV WXQQHO
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